Abstract Limited data are available as to what happens in institutions involved in behavioral intervention trials after the trial has ended. Specifically, do the trainers continue to administer the behavioral intervention that had been the focus of the trial? To address this question, we examined data in grade six schools before a year-long behavioral intervention had been delivered in some schools (and a year-long control condition in others) and data obtained again 6 and 7 years later in the same two sets of schools. Data were derived from the baseline surveys of two interventions: (1) Cross-sectional, longitudinal comparisons and random coefficient regression analysis were conducted to evaluate longterm intervention effects. Results indicate that grade six students in 2011 from schools in which the FOYC intervention had been implemented in 2004/2005 had a higher level of HIV/AIDS knowledge, increased reproductive health skills, increased self-efficacy regarding their ability to prevent HIV infection, and greater intention to use protection if they were to have sex compared to their counterparts from schools where no such training took place. We concluded that new cohorts of students benefited from the extensive training and/or experience in teaching the FOYC curriculum received by teachers, guidance counselors and administrators in schools which had delivered the FOYC intervention as part of a randomized trial several years earlier. The findings suggest that teachers who previously were trained to deliver the FOYC intervention may continue to teach at least some portions of the curriculum to subsequent classes of students attending these schools.
Introduction
Significant progress has been made in the development of HIV prevention interventions over the past decade. Fortyfour "best evidence" effective HIV prevention programs have been identified by the Centers for Disease Control and Prevention's "Prevention Synthesis Project" (Centers for Disease Control and Prevention (CDC) 2011a). These bestevidence interventions target several epidemiologically important HIV populations including heterosexual adults, drug users, HIV-positive individuals, high-risk youth, and men who have sex with men and have demonstrated effectiveness in reducing HIV-related risk behavior and/or sexually transmitted infections (STIs) (Lyles et al. 2007 ). Despite these encouraging achievements and advances in HIV prevention research, the overall trend of the global HIV/AIDS epidemic remains relatively stable, with recent resurgences and rapid spread of HIV transmission among some most-at-risk subgroups (USAID 2011) . While HIV prevention efforts have helped to curb the global HIV/AIDS epidemic, their impact has been somewhat muted because of the difficulties in scaling up and/or sustaining effective delivery of evidence-based behavioral interventions (Global HIV Prevention Working Group 2007; Wechsberg et al. 2010 ). There are many questions regarding implementation that are not understood, including uncertainty as to any long-term effects on a population or institution after an intensive intervention campaign has been completed.
The past decade has benefitted from multiple behavioral intervention trials with well-designed follow-up assessments (CDC 2011b) . Common to virtually all such evaluations is an intervention evaluation examining the intervention effects immediately or shortly (up to 6 months) after the end of the intervention program (Jemmott et al. 1992; Li et al. 2006; Wang et al. 2005) . A review of the eight CDCdesignated "best evidence" HIV behavioral interventions targeting high-risk youth found that most interventions have only followed participants for a year or less (DiClemente et al. 2004; DiClemente et al. 2009; Jemmott et al. 1992; Jemmott et al. 2005; St Lawrence et al. 1995; Villarruel et al. 2006 ). Few studies have followed participants beyond 24 months of the intervention (Wechsberg et al. 2010) . Until recently, little evidence has been available regarding longterm effects of behavioral interventions (Chen et al. 2010; Stanton et al. 2012) . The evidence that is available has mixed findings; while some studies have found positive effects, most studies with longer follow-up periods fail to show sustained maintenance of the effects after the intervention has ended (Tu et al. 2008; Wechsberg et al. 2010) .
The intervention follow-up assessments summarized in the prior paragraph have been assessed among the recipients of such interventions; the long-term durability of such interventions at an institutional level has not been assessed. That is, training of teachers or other implementers occurs in preparation for intervention delivery during the randomized, controlled intervention trial. What happens after the formal training and assessment has been completed; do the trainers continue to teach at least parts of the intervention, and, if so, do subsequent trainees continue to benefit?
The Bahamas has the second highest annual incidence of AIDS in the Caribbean and HIV seroprevalence was nearly 5 % of the adult population a decade ago (USAID 2011). Heterosexual activity is the predominant mode of transmission. In 2004/2005, a randomized controlled trial of Focus on Youth in the Caribbean (FOYC) was initiated among all grade six classes in 15 schools in The Bahamas. All grade six teachers in the ten schools randomized to deliver FOYC received intensive training in the FOYC intervention and were carefully monitored to assure fidelity of implementation during the implementation period of the study. Youth were followed for 4 years after receiving the intervention; the results from these follow-ups have been published and demonstrate significant intervention effects on the intervention recipients (Chen et al. 2009; Gong et al. 2009; Stanton et al. 2012 ). Evaluations at 12 and 24 months postintervention showed that the intervention significantly increased youth's HIV/AIDS knowledge, perceptions of their ability to use condoms, condom-use intention and delayed sexual risk among Bahamian preadolescents (Chen et al. 2009; Gong et al. 2009 ). Long-term evaluations demonstrated that the intervention had sustained effects on HIV/AIDS knowledge, condom-use skills and self-efficacy at 36 and 48 months post-intervention and promoted actual condom use at 36 months post-intervention (Chen et al. 2010; Stanton et al. 2012 ). What has not been studied is whether subsequent classes of students attending grade six in these ten schools benefitted from the training received by these teachers and/or the potential cultural change occurring in these schools as a result of the intervention training. That is, is there evidence of increased knowledge and skills and decreased risk perceptions and intentions among students attending these schools that would suggest an enduring institutional effect of the training received by the teachers, guidance counselors and administrators who participated in the FOYC trial?
Using baseline data from national implementation of FOYC intervention in 2011 and baseline data from the previous FOYC intervention in 2004/2005 , this analysis attempted to explore this question. First, a cross-sectional comparison using 2011 baseline data was conducted to determine whether current grade six students from schools in which the FOYC intervention had been implemented in 2004/2005 (FOYC schools) exhibit increased HIV/AIDS knowledge, reproductive health skills knowledge and supportive perceptions, and/or intentions to use protection compared to students from schools that had implemented the control condition, the Wondrous Wetland (WW schools). Second, longitudinal comparisons were made for students from FOYC schools or WW schools to ascertain whether at baseline the 2011 cohort of students demonstrate increased HIV/AIDS knowledge and reproductive health skills knowledge, self-efficacy and intentions compared to their peers from the 2004/2005 cohort.
Method

Study Site
The island of New Providence was selected as the study site because it houses 65 % of the population and 86 % of the HIV infected Bahamians reside on this island (Ministry of Health HIV/AIDS center 2006).
Intervention Description
Over the last decade, researchers from the Bahamian Ministry of Health and Wayne State University developed "Focus on Youth in the Caribbean (FOYC) with Caribbean Informed Parents and Children Together (CImPACT)" by adapting the intervention programs FOY and ImPACT (Deveaux et al. 2007 ). The CDC selected FOY with ImPACT as a Best Evidence Program and has included it in the CDC's Diffusion of Behavioral Intervention portfolio (Lyles et al. 2007) . A detailed description of the development of FOYC with CImPACT can be found in our previous publications (Deveaux et al. 2007; Gong et al. 2009 ). Briefly, FOYC is a school-based, HIV prevention program consisting of 10 sessions, each approximately one hour in length. The curriculum of FOYC emphasizes healthy decision-making, goal setting, communication, negotiation, consensual relationships, abstinence, safer sex among sexually active youth, and, staying away from drugs. CImPACT is a 1-h parent intervention session consisting of a 24-min educational video, focused on parent-youth communication, parental monitoring, and HIV prevention. The video is followed by a condom demonstration and role-play emphasizing several concepts of parental monitoring and communication. The youth control condition, the WW, also consists of ten 1-h sessions, each of which presents information regarding the protection of the environment, including The Bahamas' wetlands. The intervention is based on a social cognitive theory, Protections Motivation Theory (Rogers 1983 ).
Participants and Intervention Assignment
The participants in the present study included: 
Measures
Because of the sensitive nature of sexual and condomuse questions (especially for sixth grade students), the Ministry of Education preferred to limit questions regarding risk behaviors. Although most important variables in the questionnaires for 2004/2005 and 2011 baseline surveys were designed to be the same, the 2011 questionnaire was shorter and therefore several items assessing HIV/AIDS knowledge, preventive reproductive health skills knowledge and self-efficacy were eliminated from the 2011 survey. We carefully matched each item in the longitudinal analysis. In addition, the modified brief versions of the three scales also exhibit high reliability in the present study (alphas are greater than 0.80).
HIV/AIDS Knowledge An 18-item scale including true and false statements was used to assess level of knowledge regarding HIV transmission and prevention (e.g., "A person can get HIV by sharing a glass of water with someone who has HIV," "A person will not get HIV if he or she is taking antibiotics"). The internal consistency of these items was high (Cronbach's α=0.84 for both boys and girls). Correct responses were scored 1 and incorrect 0, resulting in a summary score of 0 to 18 for each participant.
Reproductive Health Skills Knowledge Knowledge regarding reproductive health skills was assessed through an adaptation of the Condom-use Skills Checklist ). The validated scale includes true and false statements describing the steps of correct condom-use from opening a condom pack for use to disposal after use. The internal consistency of these items was high (Cronbach's α=0.86 for boys, and 0.88 for girls). Correct responses were scored 1 and incorrect 0, resulting in a summary score of 0 to 9 for each participant.
Preventive Reproductive Health Self-efficacy A three-item scale was used to assess self-efficacy for using pregnancy/STI prevention methods. Agreement was measured through a five-point Likert scale (1=strongly disagree to 5=strongly agree). The internal consistency (Cronbach's alpha) of the scale was 0.79 for boys and 0.84 for girls. A composite score was calculated as a mean score across the three items (range 1 to 5).
Perceived Parental Monitoring An eight-item parental monitoring scale was employed to assess parental monitoring (Small and Kerns 1993; Li et al. 2000) . The validated scale assesses the youths' perceptions of whether their parent(s)/guardian usually know where they are and what they are doing after school. Responses to such items (e.g., "my parent(s)/guardian know where I am after school") were based on a fivepoint Likert scale (1=never to 5=always). The internal consistency (Cronbach's alpha) of the scale was 0.72 for boys and 0.69 for girls. Individual items were averaged to yield a scale score ranging from 1 (low levels of parental monitoring) to 5 (high levels of parental monitoring). Given the hierarchical nature of our data (students clustered within classes in 15 schools), multi-level analysis was conducted using the random coefficient model procedure to examine group differences in HIV/AIDS knowledge, reproductive health skills knowledge, self-efficacy for HIV prevention, and intention to use protection when needed. Independent variables included subgroups of youth (i.e., youth from FOYC schools and WW schools), age, sex, and a school-level variable (school-score on the EnglishMath proficiency examination delivered to all grade six youth annually in The Bahamas). School and class were included as random effect variables in the model. Regression coefficients were calculated for all variables. To adjust for the clustering effects of classroom and/or school, intra-class correlation coefficients were calculated for all outcome variables.
All statistical analyses were performed using the SAS 9.2 statistical software package (SAS Institute Inc., Cary, NC, USA). A significance level of 0.05 was adopted in bivariate comparisons and multivariate analyses.
Results
Cross-sectional Comparisons
Both male and female students from former FOYC schools (e.g., schools which had been randomized to receive FOYC after the 2004/2005 baseline surveys) scored higher in HIV/AIDS knowledge, reproductive health skills, and selfefficacy regarding their ability to prevent HIV infection than students from WW schools. Male students from former FOYC schools also reported significantly higher levels of intention to use protection if they were to have sex, compared to male students from former WW (control) schools (Table 1) .
As shown in Table 1 , there were significant differences in knowledge, self-efficacy and intentions regarding preventive reproductive health skills and perceived parental monitoring between males and females. Male students scored higher in knowledge regarding preventive reproductive health skills and self-efficacy (t=6.21, p<0.001; t=4.07, p<0.001) while female students indicated significantly higher parental monitoring (t = 14.08, p < 0.001). Male students reported significantly higher levels of intention to engage in risk behaviors than female students.
Longitudinal Comparisons
Baseline equivalence of the intervention (FOYC) and control (WW) groups in 2004/2005 were examined. The two groups (WW and FOYC) did not differ with respect to age and sex distribution, reproductive health skills, self-efficacy, parental monitoring, and intentions to engage in risk behaviors except that youth in the control (WW) group scored higher in HIV/AIDS knowledge than the intervention group. Longitudinal comparison revealed that the 2011 cohort of students from former FOYC schools scored significantly higher in HIV/AIDS knowledge, preventive reproductive health skills, self-efficacy and intention to use condom protection than the 2004/2005 cohort of youth. Stratified analysis revealed these positive effects were mainly sustained among male students. Female students from FOYC schools did not differ between 2004/2005 and 2011in knowledge, self-efficacy or intentions. Likewise, there were no cohort differences (e.g., differences between grade six students in 2004/2005 and grade six students in 2011) in knowledge, self-efficacy or intention for students from former WW schools (Table 2) .
Multi-level Analysis
Results of the random coefficient regression analysis are presented in Table 3 . The estimated coefficients for individual-level and class-level variables are listed under models 1 through 4. The results of models 1-4 indicate that students from former FOYC schools had significantly higher scores in the four outcome measures (i.e., HIV/AIDS knowledge, reproductive health skills, selfefficacy, and intention to use protection) compared to students from former WW schools. There were significant gender differences in knowledge regarding reproductive health skills, self-efficacy and intentions, with male students scoring higher. In addition, schools where students scored average and/or above average on the national examination had relatively lower levels of intention to use protection compared to schools where students scored below average. The effect size of the intervention based on AIDS knowledge, reproductive health skills, self-efficacy and intention to use condom protection was 0.21, 0.30, 0.24, and 0.32, respectively.
Teachers' Exposure to FOYC Training
In 2011, 61 teachers (40 from former FOYC schools and 21 from former WW schools) reported on their previous exposure of FOYC training. Three-quarters (75 %, 30 teachers) of teachers from FOYC schools reported that they had attended a FOYC/CImPACT training workshop, which is significantly higher than teachers from WW schools (42.8 %, 9 teachers) (χ 2 =6.17, p=0.013). Among the nine teachers in WW schools who attended FOYC training, two teachers received training when they were teaching at FOYC schools before 2009 but subsequently relocated to WW schools and seven teachers received training in 2011 in preparation for the 2011 national implementation. Among those teachers who attended FOYC training, 52 % of teachers from former FOYC schools said that they had completed a 5-day FOYC training workshop compared to 22 % of teachers from former WW schools (χ 2 =2.56, p= 0.097).
Continued Use of FOYC Curriculum after Study Completion
We interviewed teachers who had received training in FOYC during 2004/2005 and current school administrators in 12 of the 15 study schools (9 FOYC schools and 3 control schools). We were unable to contact teachers from the other three schools. We investigated whether the schools continued to teach some or all of the FOYC curriculum after the research ended and if so for how long, and whether it was integrated into other curriculum. The results indicate that six of the nine FOYC schools continued to teach some or all of the FOYC curriculum. Among the six schools, two schools continued to teach some of the FOYC curriculum through 2011 while the other four schools taught the FOYC curriculum for one to three years after the research was completed.
In the four schools which continued to teach FOYC, teachers integrated the FOYC curriculum into the HFLE class. Teachers and school administrators were very supportive of the FOYC curriculum in schools where FOYC was continued. In some of these schools, teachers and administrators expressed a sense of "ownership" of FOYC.
One of the three control schools also taught FOYC for 2 years (the two other control schools did not teach any components of FOYC). The two teachers in this school who 
Discussion
This study examined the question as to whether there is an "institutional" enduring effect after involvement in a schoolwide intensive risk reduction intervention. The grade six respondents in 2011 from schools in which FOYC had been implemented in 2004/2005 appear to have benefited from the earlier training that the teachers and other school personnel had received. Our evaluation has shown that students from schools where the FOYC intervention had been implemented have a higher level of HIV/AIDS knowledge, increased reproductive health skills, increased self-efficacy and greater intention to use protection if they were to have sex compared to students from school where no such training took place. These findings suggest that the FOYC with ImPACT intervention may have residual positive effect among subsequent classes of students attending these schools. The finding that there is an enduring intervention effect among new respondents was not unexpected as it has been our observation that some well-trained teachers continued teaching many of the FOYC curriculum components in their health and family life education classes after the intervention is ended. Classroom (not school) random effects were found to be highly significant in all four models, indicating significant variation among classrooms with regard to students' knowledge of HIV/AIDS, reproductive health skills, self-efficacy, and intention to use condom protection. This may be because teachers' previous experiences with the FOYC curriculum impact the classroom environment. Teachers with FOYC experience may have continued teaching some components of FOYC in their classrooms, a conjecture which is supported by our observations that FOYC posters are still posted on the classroom walls in several of the 2004/2005 FOYC schools.
Evaluating the enduring effect of an HIV prevention program among new respondents is a complex and challenging task. First, because of the increasing awareness of adolescent HIV risk behaviors, other HIV prevention programs might have been implemented in the study sites and subsequent classes of students may have been exposed to similar educational programs during the long-term followup period. The 2011 baseline data from 90 grade six teachers in New Providence revealed that 17 teachers taught other HIV risk reduction programs in their classes. These teachers are approximately equally distributed in both intervention and control schools (i.e., FOYC or WW schools). Second, an enduring effect of an intervention program may be difficult to ascertain when great differences in demographic characteristics between two cohorts of study participants exist. Third, school is not a closed environment and students may have been exposed to STI/HIV messages in the mass media or other sources. The levels of exposure to HIV/AIDS public health campaigns are not likely to vary significantly from school to school as all 15 elementary schools are located in a small, densely populated island.
The results of the cross-sectional comparison of the 2011 cohort of students between FOYC schools and WW schools indicate that both males and females benefited from FOYC in all 15 schools. Thus, the exact rate of teacher-turnover (transfer from FOYC schools to control schools or the opposite) cannot be calculated for each study condition. We estimate that two thirds of the teachers who received formal training in FOYC were still in the classrooms at the 6-year follow-up in 2011. Second, because some of the public elementary schools only have one or two small grade six classes, between schools-institutional effects is difficult to evaluate due to low statistical power.
Despite these potential limitations, the current study represents one of the first efforts to examine the long-term (approximately 6 years later) effect at an institutional level of an effective HIV intervention among new respondents who were not exposed to the original intervention. The seemingly positive enduring effects of the intervention suggest that high-quality training of teachers, guidance counselors and administrators, and teachers' high fidelity to the intervention's core elements in the implementation can lead to sustained intervention delivery by the trained teachers after the trial period. The successful implementation of the intervention, which was accompanied by many supportive activities in the schools and in the wider community, resulted in sustained delivery of some or all of the important prevention messages of FOYC. These sustained changes appear to have benefited subsequent cohorts of students as teachers appear to have continued teaching intervention components after the end of the randomized trial of the intervention. Future studies are needed to assess the longterm effects of behavioral interventions at the level of the institutions delivering the intervention among new respondents who were not exposed to the original intervention.
